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AMPLIFIER PROVIDED WIT HH A VING - A REGULATION SYSTEM 

CONTROLLED BY THE OUTPUT STAGE 



TECHNICAL FIELD 

[0001] Thise inv e ntion application r elates to an amplifier with output-stage- 
controlled regulation and to a method for output-stage-controlled regulation of an 
amplifier. 
BACKGROUND 

[0002] Often, electrical amplifiers have a two-stage construction. In a first 
stage, an intermediate circuit generator or a power supply unit generates a supply 
voltage of medium heigh ^amplitude or precision. The supply voltage and 
intermediate circuit generator supplvies an output stage _, which haa the task of for 
generating an output signal with the desired properties. Depending on 
requirements, the output signal may have a voltage that is transformed upward 
compared to the supply voltage and^ depending on th e application may have 
predeterminable constant or time-dependent signal coursoG pfoperties . For use as a 
gradient amplifier for gradient coils in magnetic resonance systems, especially 
fast-time dependent output signal courses properties that must be adhered to 
precisely must be assured. The electronics of tho output stage can bo adapted such 
that when supplied with the requisite supply voltage, an output signal with the 
desired properties can be generated, giv e n the most efficient possible construction. 
[0003] The precision with which the desired parameter values of the output 
signal, such as current or voltage, can be adhered to depends, among other factors, 
on fluctuations in the power supply voltage. Under some circumstances, 
fluctuations in the power supplv voltage can be partly compensated for by m e ans 
ef4he-circuitry of the output stage. However, complete compensation is not 
always possible, and hence not all the requirements made of the output signal can 
readily be met. 

[0004] With a view to the quality of the output signal, a stabilized power 
supply unit is therefore employe d as a rule . In addition, the desired parameters of 
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the output signal can be regulated, and the regulator^ for instance^ regulates 
switching times of switch elements of the output stage. Such regulation can be 
adapted optimally to the desired mode of operation of the output stage, so as to 
minimize the effects of a fluctuating supply voltage. Nevertheless, at critical 
operating points, for instance when the time-dependent courses p roperties of the 
output signal are changing rapidly, it must be observod that an influence of the 
power supply signal is preserve d remains . Depending on the demands made of the 
output signal requirements , additional compensation for supply fluctuations can 
therefore be desirable. 

f0005J — The object of the invention is, for a two stage amplifier, to cr e ate an 
additional possibility of compensating for fluctuations in a parameter of th e energy 
supply. 

f0006J — Th e inv e ntion attains this object with an amplifier having the 
chai actcristics of ind e pendent claim 1 and by means of a method having the 
characteristics of independent claim 10. 
SUMMARY 

[0005] A fundam e ntal concept of th e invention is to disclose Aan amplifier 
having an output stage which can be supplied by an electrical energy source, the 
output stage is connected on the having an input side-t efrom a a-control device^^-by 
whose control signal for controlling an output signal , dependent on a parameter 
value of th e energy source is describe d , of the output stage is controllablQ .-Aft 
output stage may also comprise a plurahty of scries connected individual output 
stages, which are supplied from pot e ntial free energy sources. For additional 
eCompensation for fluctuations in the energy sourc e is provided bvr -a a 
compensation device is provid e d, which is connected to the energy source and to 
the control device, and by which (he-a.control signal is variable as a function of 
the value of the parameter. An output stage may also comprise a plurality of 
series-connected individual output stages which are supplied from potential-free 
energy sources. 
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{00083 The advantage of this conGiruction is that Flluctuations in the energy 

source need -may be not first be detected in th e output signal of th e output stage in 
order to b e capable then of being compensat e d. Inst e ad, they are already detected 
as they occur and before an output signal is generated. ¥hetf -The effect of the 
fluctuations on influenc e on the function of the output stage performance is 
already taken into account in the control signal for the output stage, and therefore 
compensated for in advance, or in oth e r words proactively. Therefore, particularly 
fluctuations at critical operating points, for instance when rapid changes in the 
output signal are occurring, which are often conn e cted associated with t e-an 
overawing overshoot b ecause of the mode of operation of the control of output 
stage, may bea fe suppressed, without additional sources of error, such as the 
afor e mention e d ovcrswing overshoot being capable of affecting the compensation. 
Thus^ the compensation is effected in a way that is directly dependent on the 
signal to be compensated for and independently of other, unwanted^ influencing 
variables. 

[0006] In a furth e r feature of th e invention in another aspect , a regulation 
system is provided which is connected on the input side to the output stage and en 
the output side to the control device, and by whose regulator signal the control 
signal can be regulated as a function of the output signal of the output stage. The 
regulation system is connected to the compensation device, and by means of the 
compensation device, the regulator signal is variable as a function of the value of 
the parameter of the energy source. 

[0007] As a result, the advantage is obtained that the output signal of the 
output stage can initially be regulated as stably as possible by the regulation 
system, and that-the compensation device accomplishes an additional stabilization. 
Combining the two devices brings about especially reliable stabilization of the 
output signal. In a further advantag e ous f e ature aspec t of the invention , the 
compensation device is embodied such that it can to generate a compensation 
signal that is dependent on the parameter and on a nominal or maximal value of 
the parameter. As a result, an operating range for the compensation signal is 
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predetermined such tt hat stands in relation to the dosirod s ignal of the energy 
sourc e and ther e fore maintains an operating range adapted adapts to kthat of the 
desired signal of the energy source . As a result, for different nominal or maximal 
values of the energy source, an overswing overshoot from-an e xcessively great 
variations in the compensation signal can be avoided. 

[0011] — A further fundamental concept of the invention compriGCS a method for 
controlling an amplifier having an output stage which is supplied by an electrical 
energy source, includes ing the following steps : 

[0012] providing an output stage connectable to an energv source: 

ascertaining a parameter value of the energy sourc e (a first parameter value): 7 

[0013] generating a compensation signal as a function of the first p arameter 

value_7i 

[001 4 ] generating a control signal as a function of the compensation signal^ 

and? 

by m e ans of the output stage, generating an output signal as a function of 
the control signal. 

[0008] This has the advantag e that 

[0009] Ffluctuations in the energy source can be directly detected and used for 
compensation. As a result, other? indirect influencing variables, which may be due 
to the control or mode of operation of the output stage, for instance, are not taken 
into account and cannot, as sourc e s of error, have may not have an effect on the 
compensation and the Tcompensation thaH)f the output stage is directly dependent 
on the energy sourc e brings about a stabilization of the output signals of the output 
stage . 

[0017] — In an advantageous feature of th e mctho d a further aspect , the method 
includes following further steps ar e included : 

[0018] ascertaining a parameter value (a second parameter value) of the output 

signali.? 
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[0Q19] generating a regulator signal as a function of the second p arameter 

value of the output signal ; Tand, 

[0010] generating the control signal as an additional function of the regulator 
signal. 

[0011] The combination of the method steps for direct compensation of 
fluctuations in the energy source and for regulating the output signal of the output 
stage brings about an additional, as it wer e doublo mav further? stabilizaetien ef-the 
amplifier output signal. 

[0012] The amplifier and the method, as a function o f, for example, - an energy 
source supply voltage, can generate an amplifier output voltage which is stabilized 
by the compensation device. The regulation system can also regulate the output 
voltage on the basis , for example, of the current induced in a coil by the output 
stage. 

[0013] The proposed su pplv- voltage-dependent. output-c urrent-regulated 
amplification ean -may b e employed esp e cially advantageously as m a gradient 
amplifier for a gradient coil in a magnetic resonance system, where a coil current 
changes or in other words gradients that must be adhered precisely must be 
g e nerated ra pidly with time, in rapid chronological succession in order to generate 
rapidly changing magnetic gradient fields. 

[002 4 ] — Further advantageous feature s of the invention are the subject of the 
dependent claims and will become apparent from the description, 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Exemplary e mbodiments of the invention are described in further detail 
b e low in conjunction with drawings. Shown aro Fig. 1 illustrates a regulated two- 
stage amplifier with a compensation device; 

[0015] Fig. 2 illustrates a regulated two-stage amplifier with a compensation 
device and a regulator signal amplification device; 

[0016] Fig. 3 shows the relationship of the control signal of the output stage to 
the regulator signal; 
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Fig. 1, a regulated two stage amplifier with a compensation device; 

Fig. 2, a regulated two stage amplifi e r with a compensation device and a regulator 

signal amplification d e vice; 

[0025] Fig. 3, th e course of th e control signal of the output stage as a function 

of the r e gulator signal; 

[0036] Fig. 4? shows the th e cours e r elationship of the output signal of the 

output stage-as a function of to the control signal; 
[0017] 

Fig. 5 is a , the schematic construction block diagram of a PI regulator 

with D control and controllable regulation parameters; 
[0018] 

Fig. 6^ is a simplified schematic diagram t he digital construction of a D 

regulating element; and 
[0019] 

[0020] Fig. 7 is a simplified block diagram of an I regulating element. 
DESCRIPTION 

[0021] Fig. 7, the digital construction of an I regulating eiement. Exemplary 
embodiments may be better understood with reference to the diawings, but these 
examples are not intended to be of a limiting nature. Like numbered elements in 
the same or different drawings perform equivalent functions. When a specific 
feature, structure, or characteristic is described in connection with an example, it 
will be understood that one skilled in the art may effect such feature, structure, or 
characteristic in connection with other examples, whether or not explicitly stated 
herein. 

[0022] Fig. 1 schematically shows a regulated two-stage amplifier 25 with a 
compensation device 9. The amplifier 25 has an electrical energy supply Eq, which 
supplies an output stage 6. The output stage 6 generates an output signal Uom, 
which is used to drive a load 8, shown here as a coil. 
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[0023] A parameter value of the output signal Uout is ascertained by a 
measuring device 7 and is deUv e re d apphed to a regulation system 1 via an actual 
vatu ebv a connection line 3^? The value is noted additionally followed in the 
drawing by the letter A for "actual". As a further signal input, the regulation 
system 1 has a nominal value line 2, which is additionally noted follovved in the 
drawing by the letter N for "nominal". The regulator signal RS is delivered to the 
control device 4 via a regulator output line 5, and the control device is connected 
to the output stage 6 via four signal lines (or correspondingly more in the event of 
a series circuit of-mer e multiple output stages) for the control signals MSI through 
MS4. 

[0024] The output stage 6 has a circuit arrangement with a smoothing 
capacitor, not identified by reference numeral, and four switches Si through S4 and 
free-wheel ing diodes, not identified by reference numeral, connected in parallel to 
the mthe switches . The switches Si through S4 are triggered operated bv the control 
signals MSi through MS4. As a result, an output voltages of the output stage 6_can 
be generated whose value, averaged over one switching period, can lie be-between 
the positive power supply voltage +Uo and the negative power supply voltage -Uq. 
[0025] The power supply voltage Uq is made available by the-an energy supply 
Eq and is therefore subject to fluctuations in the energy supply. As a consequence, 
the output signal Uout of the output stage 6-fS may also be subject to these 
fluctuations. 

[0026] To compensate for these fluctuations, a compensation device 9 is 
provided. As its output signal, Tthe compensation device 9 generates a 
compensation factor k, or its reciprocal value 1/ k as an output signal . The 
compensation factor k depends,-in-a manner to be described in further detail 
hereinafter, on a parameter value of the energy supply Eq. j 4The factor k is 
delivered to the regulation system 1 or the control device 4 via the compensator 
output lines 11 or 13, or the reciprocal value 1/k is delivered to the control device 
4 via the compensator output line 14. The compensator output lines 1 1, 13, 14 are 
redundant in the sense that all that is need e d fo r onlv compensation by the 
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compensation device 9 is one of the three compensator output lines 11, 13, 14Js 
needed by the compensation device 9 . _In this sense, thev -the hnes can be 
understood as alternatives to one another, 

[0027] The amplifier 25 shown may generate an output voltage Unm which may 
be, for instance^ as-a function of a supply voltage Uq, generate an output voltage 
Uout, which is and be stabilized by the compensation device 9. In thth ais aspec t 
ease, the compensation device 9, ascertains the supply voltage Un as a parameter 
of the energy supply Eq ^, ascertains the voltage th e reof, that is, the supply voltage 
UO^By measuring the output stage supply voltage Uq, the voltage exincursions of 
the output stage, which may occur from a change in the load on the output stage, 
ar e iointly may be compensated for as well. Moreover, the measuring device 7 ean 
may b e a current measuring device, which measures the current induced in the coil 
8 by the output voltage Uom of the output stage 6. This kind o f Such a voltage- 
dependent, current-regulated amplifier 25 may be used^ for instance^ as a gradient 
amplifier in a magnetic resonance system, where4ft rapid chronological 
succession time-dependent changes in the coil current, or in other words gradients, 
must be generated in order to generat e produce rapidly changing magnetic 
gradient fields. 

[0028] In another aspect, fa -Fig. 2 shows - an amplifier 26 is shown, with a 
modified compensation device 9 that is modified compared to Fig. 1 described 
above . The output stage 6 with the regulation system 1 and the control device 4 
correspond to the previous descriptions above and are identified by the same 
reference numerals. The compensation device 9 Hkewise , as described above, 
generates a compensation factor k as a function of a parameter value of the energy 
supply Eq. The compensation factor k is delivered to a regulator signal 
amplification device 10 via the compensator output line 12. The regulator signal 
amplification device 10 is connected on the input side to the regulator output line 
5, and rt -the amplification device 10 amplifies the regulator signal RS as a function 
of the compensation factor kK. In this way, the compensation device 9 acts on the 
controller of the output stage 6. 
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[0029] In Fig. 3, the course of the control signals MSi and MS4 areis shown as 
a function of the regulator signal RS. The regulator signal RS is capabl e mav- ef 
assume.i«g-values within an arbitrarily defined signal range from -RSo to +RSo. 
The control device 4 may be an analog or digital modulator, which via the signals 
MSi through MS4 triggers the switches Si through S4 of the output stage 6, for 
instance in such a way that the switches S+and S4 are opened or closed 
simultaneously, as are the switches S2 and S3. 

[0030] In an analog modulator, the regulator signal RS is typically a voltage, 
which is compared in the modulator with a triangular voltage as a comparison 
variable. If RS is greater than the instantaneous value of the triangular voltage, 
then the signals MSi and MS4, for instance, can be set for closing the switches Si 
and S4. Conversely, if RS is less than the instantaneous value of the triangular 
voltage, then MS2 and MS3 can instead be set, so that the switches S2 and S3 are 
instead closed. In a digital modulator, the comparison variable may be a counter 
state. If the regulator signal RS, present in the form of a digital n umber, is greater 
than the counter state, then once again MSi and MS4 eaft- mav be set, for instance, 
be set, while conversely if RS is less than the counter state, then MS2 and MS3 
mave aft be set instead. 

[0031] If the switches Si and S4 are closed and S2 and S3 are open, then the 
resultant output voltage Uom is the voltage +Uo; conversely, if S2 and S3 are closed 
and Si and S4 are open, then the resultant output voltage Uom is the voltage - Uq. If 
the switches are opened and closed in alternation after the modulation mode , the 
result, as an average value of the output voltage Uom, is a voltage which is between 
+Uo and -Uq and which depends on the switching times of the switches Si through 
S4. 

[0032] Th e course shown for the regulator signal RS can accordingly moan 
Ffbr instance^ tha^at -RSq, the signals MSi and MS4 are not set, and the signals 
MS2 and MS3 are flet-set. As By way of a linearly rising course with the regulator 
signal RS linearly increases , the signals MSi and MS4 as well as MS2 and MS3 are 
set and opened in alternation with modified switching times . For? while at a 



OurRef. No. 11371-119 

Siemens AG Ref. No. 2003P10835WOUS 

Substitute Specification With Markings 

regulator signal of 0, the switching times for Si and S4, on the one hand, and S2 
and S3, on the other, are of equal length, until then, and at a regulator signal of 
+RSo, ftew-only the signals MSi and MS4+ are set, while MS2 and MS3 are not set. 
[0033] In Fig. 4, the output signal of the output stage Uout is plott e d ov e r 
th eshown as a function of control signals MSi through MS4. Based on the output 
signal -Uo with the signal for MSi and MS4 not set ( in r e tum, and MS2, MS3 are set 
at 100%)^7T-the output signal rises up to a value ofi s zero, when the switching 
times for MSi and MS4^ on th e on e hand and MS2 and MSs^ on the other are of 
equal length. If the switching times shift further, such that only MSi and MS4 are 
set, then the output signal rises further linearly, until the maximum value of +Uo 
for the output signal UouuOf the output stage 6_Weirt-is reached. 
[0034] Together with the above description of the drawings, for the range of 
the regulator signal RS of from -RSO to +RSO, a regulating range for the output 
signal Uout of froni - Uo to +Uo thus results. 

[0035] For the relationship among the control signals MSi through MS4 and 
the regulator signal RS, the following equation applies: 

MS2.3= 100%-MSi.4; 

in this illustration, the control signals MSi through MS4 are understood as a 
percentage of the time during which the respective control signal is set. In other 
words, at the value of 100%, for instance, MSi and MS4 are constantly set, while 
at the value of 75%, for instance, they are set 75% of the time. If the regulator 
signal RS is added, then for the relationship between the control signals MSi^4and 
the regulator signal RS, the following equation applies: 

MS 1,4 = 50% + RS * 50% / RSq. 

For the relationship between the control signals MS 1,4 and the output signal Uom 
of the output stage_6-Uew» the following equation applies: 

Uout = (Uo/50%)*MSi.2-Uo. 
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The amplification of the output stage 6 is obtained by inserting the above 
relationship for MS 1,4 into the preceding relationship for Uout: 

Uom = (Uo / 50%) * (50% + RS * 50% / RSq) - Uq, 

and from the above, by conversion simpHfication : 

Uout = Uo * RS / RSq. 

As a result, for the amplification V of the chain comprising the control device 4 
and the output stage 6, the following equation is obtained: 

V = Uo/RS = Uout/RSo. 
[0036] The output signal Uom of the output stage 6 is thus linearly dependent 
on the regulator signal RS. However, there is also a dependency on the supply 
voltage Uq. In the event of a supply voltage Uq that is not stabilized or is only 
insufficiently stabilized, for instance if fluctuations occur in the mains voltage or 
in the event of a rapidly varying load, an influence on the regulation properties 
may becomes apparent. This approach may be used with other modulation 
methods Since as a rule the goal of where a modulation method is intended is to 
achieve a linear relationship between the output signal of an output stage and its 
regulator signaL? th e se concepts logically also apply to oth e r modulation m e thods 
not described in detail. 

[0037] From the preceding equation, it can be seen that compensation for 
fluctuations in the supply voltage Uq is possible by means of a compensation 
factor ]cK, for which the following applies: 

k = UN/Uo, 

where Um represents a nominal or typical supply voltage, for instance the 
maximum supply voltage. For compensation, either the regulator signal RS is 
multiplied by the compensation factor k, or the range of the regulator signal is 
increased by factor 1/k, so that the range limits are at RSq * 1/k. 
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[0038] From the above-described Figs. 1 and 2, it can be seen that the 
compensation factor k, or its reciprocal 1/k, is delivered to either the regulation 
system 1, the control device 4, or the regulator signal amplification device 10. 
[0039] In Fig. 5, as an example of a regulator included in Fig. 1, a PID 
controller with D control and adjustable controller parameters is shown. The 
nominal value N is delivered to a branch that has the D element 16, and the 

■ 

amplification of the D element 16 is adjustable by m e ans of the D-signal amplifier 
17. The D-signal amplifier 17, as its input signal, receives the compensation factor 
k, or a value proportional to the compensation factor ki t, via the compensator 
output Hne 11. The amplified output signal of the D element 16, DS, is delivered 
to an adder. 

[0040] The nominal value N is also delivered to a delay element DEL (delay), 
and from there it is delivered to a differentiator (DIFF). The differentiator DIFF 
furthormoro receives the actual value A as its input signal and forms the -a control 
signal as the control difference between the nominal value N and the actual value 
A. The control difference signal is delivered both to the adjustable P element 18 
and to the I element 19 and from there to the I-signal amplifier 20. The adjustment 
of the P element 18 and of the I-signal amplifier 20 is also effected by the 
compensator output line 1 1, by way of which the compensation factor k or a value 
proportional te-itthereto is delivered. The P-signal PS and the I-signal IS, like the 
D-signal DS, are delivered to the adder SUM, which from the mp roduces forms the 
regulator signal RS. The described digital and adjustable PID controller 15 may be 
used as a regulation system in the above described amplifier of Fig. 1 or Fig. 2. 
[0041] The amplifiers 17, 18 and 20 for r e quired anyway for adjusting the 
control parameters "P", 'T' and "D" can be used h e r e for adjusting the 
compensation factor as welK and the making one additional amplifier device 10 is 
advantageously unn e cessary may be omitted . 

[0042] In an aspect, fa -Fig. 6 showsT a simple digital construction for the D 
element 16 is shown. The nominal value N is delivered to an n-bit-wide memory, a 
D flip-flop Dpiip, and to an m-wide subtractor SUB. Preferablv in this example , let 
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m = n + 1. Dpiip is clocked hefe-by the clock signal CLK, and the clock rate can be 
lowered by the signal CLK-enabie> for instance if CLK is supposed to bo a high- 
speed system clock signal. 

[0043] The rise response of the described digital D element, en -with the 
condition that m = n + 1, would be may shown in tab ttabulare form as follows, for 
example: 



Takt^ "Clock signal". 
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[0044] In Fig. 7, a digital design of the I element 19 is shown. The input signal 
IN7 whichi in a PID controllers-is the control difference signal, is delivered to an 
adder ADD. The output signal of ADD is delivered to a D flip-flop Dpiip, which is 
clocked by a clock signal CLK and can be lowered in its clock rate by the signal 
CLK-enabie- The output signal Q of Dpiip is delivered to a further input of ADD. 
Thus the output signal of the adder ADD is at the same time the input signal of the 
amplifier 20. Alternatively, as the output, the output Q of Dpiip can be used, which 
in comparison to the output of ADD appears later by one clock signal. The j«mp 
response of the I element described can ^or instance have the following 
appearanc o characteri sti c s . assuming as a starting condition Q = 0: 

Takt = "Clock signal". 
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[0045] An analog integrator, a ^with a time constant corresponding to a clock 
signal length and an input voltage thaHft -having the above-indicated time pattern, 
varies from zero to IV, at a starting condition of OV, lik e wis e would have an 
output voltage which varies wrth-bv IV per clock signal length, as in the above- 
indicated time pattern. As can be seen from these two examples, both analog and 
correspondingly constructed digital regulator circuits are substantially 
fundamentally equivalent in their functional principle and in their 
regularities performance . 

[0046] If the compensation is to be dene -performed b y the compensation factor 
k^ or its reciprocal^ in the control device 4? then^ with a digital control device^ 
which has one or more analog-to- digital converters for converting an analog 
regulator signal RS, the multiplication of the regulator signal RS by the 
compensation factor k is dene -performed in the analog-to-digital conversion 
process. The in that an e xternal reference input of one of the analog-to-digital 
converters is used for the standard of the conversion in accordance with 1/k. For a 
fully digital control device 4, the digital regulator signal RS can be multiplied by 
the compensation factor k. Alternatively, il n an analog control device 4, a 
favorable circuit variant can result by multiplying the comparison variable 
(triangular voltage) may be multiplied by the reciprocal of the compensation 
factoriT that is, 1/k. The compensator output line 14 described in conjunction with 
Fig. 1 is -may be used. 

[0047] For the compensation factor k, in view of practical application of the 
amplifier, L timit values ea nmav- be specifie d for the compensation factor k. - r-For 
instance, if the supply voltage Uo is-tendings toward zero, then the compensation 
factor k would tend toward infinity. Useful operation of the amplifier, however, is 
not possible at extremely low supply voltages Uo. A practical design could 
therefore be limited to supply voltages Uo that^ at maximum^ are approximately 
30% below the rated value of the supply voltage Uo or approximately 40% above 
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the maximum value of the supply voltage. For supply voltages Uo outside these 
limit values, the compensation factor k could then be kept constant. 
[0048] In the description of the relationship between the output voltage of the 
output stage and the regulator signal, a linear relationship has been assumed ifi-as 
an_idealized form. Even if this ideal relationship does not in fact exist, for instance 
because of safety margins in the triggering of the output stage switches to avoid 
short-circuit triggering, the restriction to a useful operating range means that 
adequate precision of the compensation can still be achieved. If not, 
the ftAltemativelv, the nonlinearities can be taken into account in ascertaining k. 
[0049] Althoueh the present invention has been explained bv wav of the 
examples described above, it should be understood to the ordinary skilled person 
in the art that the invention is not limited to the examples, but rather that various 
changes or modifications thereof are possible without departing from the spirit of 
the invention. Accordingly, the scope of the invention shall be determined only bv 
the appended cl ciinis and their equivalents. 
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ABSTRACT OF THE DISCLOSURE 

The invention relates to aA n electrical amplifier comprising an output stage 
^6)-that can be supplied by an electrical energy source, aftd-is connected to a 
control device fB^n the input side, the control signal of the control device 
enabling controlling an output signal of the output stage {6)-dependent on a 
parameter value of the energy source to be controlled . The inventive amplifier is 
provid e d with has a compensation device (9)-that is connected to the energy source 
and the control device, {4)rand is used to modify the control signal according to 
the parameter value of the energy source . The parameter which c an be, for 
example, the network voltage of the energy source. The invention also relates to 
Aa method for controlling an electrical amplifier comprising an output stage ^ 
supplied by an electrical energy source r includes. According to said method, a 
determining parameter value of the energy source is determined , deriving aa 
compensation signal is derived therefrom, and a control signal for the output stage 
(6)-is generated according to the compensation signal. The electrical amplifier and 
the inventive method can advantageously b e used in a gradient amplifier for a 
magnetic resonance appliance. 



